2119601 -1- DYNAM C CORING CIRCU T The present invention relates to

dynam cally controlled coring circuits for.the processing of signals to be
utilized in reproduction of inages. 5 Coring of a sggrilgsﬂi s
(i.e., renobving a close- to-average-axis 'core' of the signal,

processing the signal with a transjator exhibiting a transfer

characteristic with a dead zone for close-to-axis signal excursions ) is a~
known si gnal processing function, as 10 occasionally resorted to for noise
reducti on purposes, as explained, for exanple, in an article by J. P.

Rossi, entitled "Digital Techni (RESAMIC CRRIING NQIRGUEYI si on Noi se",

appeari ng on pages 134-140 of the March, 1978 issue of the SMPTE Journal .

In certain uses of a 15Tekerpngsentcintendibactblayeborcadyuaminglilhe | evel
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adj ust ment of ccoavegagevekigascshewnotf oheesagnhe, by brScBakeny Nae
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detected as a&,eagg mglé hg kwwagsenalgsabcewﬁagt Bendetsnt edsnoi se
l evel is relative gH% the cor ng@de th is 30 caused to be relatively @
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I n contrast rus-a
Noise™", appearlng on pages 134-140 of the March, 1978

issue of the SMPTE Journal. 1In certain uses of a

15 coring circuit, a facility for adjusting the level of
coring to be effected may be desired. The facility
maypermit manuél ad justment of the éoring level (as
shown, for examplé, in an article by R..H. McMann, et al.,
entitled "Improved Signal Processing'Techniques for

20 Colour Television Broadcasting"“, appearing on pages
221-228 of the March 1968 issue.of the SMPTE Journal),
or may provide for a dynamic adjustmenﬁ of coring level c
(as shown, for example, in U.S.Patent No. 4,167,749 - Burrus)%@k

_ In the aforementioned Burrus patent, coring

25 of the high frequency portion of a luminance signal is
effected with the depth of coring dynamically varying in
accordance with the magnitude of noise detected as
accompanying the luminance signal. When the detected
nolse level is relativeiy high, the coring depth is

30 caused to Dbe relatively large in an effort to enhance
the signal-to-noise ratio; when the detected noise
level is relatively low, the coring depth is caused
to be relatively small so as to minimize disturbance

of desired signal variacions.

w
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In contrast to the Burrus apprcach which tailors



-2- 1 coring depth to the apparent need for noise reduction, the present

I nvention adjusts coring depth in accordance with the relative visibility
of noise disturbances, present or not. It is an observed phenomenon that
|l ow | evel s of 5 background noi se are nore noticeable to a viewer when
present in a dark portion of a viewed scen@ than when present in a bri ght

portion t her1eof:orhﬁgr aep@h kioorhef al &e&&e@z@&n%r i3 SRR 1| hd 1
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illustrative enbodi resent i nvention, the above-descri bed
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O e P anence $88, SouonBREv LAk RAgRERUNLALY HDToR! LORGRIESESL |1
In accordance with an illustrative embodiment of
th~ present invention, the above-described approach to
dynamic coring is used advantageousiy in the processing of

20 a horizontal peaking signal derived for addition to a
luminance signal to enhance the horizontal detail thereof.
The coring of such a peaking signal lessens the likelihood
that undesired enhancement of background noise will accompany
the desired picture detail enhancement. The dynamic control

L/‘ 25 of the coring depth pursuant to the principles of the
invention maximizes the protection against noise
. enhancement in those regions of the viewed scene where
noise enhancemént would be most objectionable and lessens
the protection in those regions more tolerant of a higher

30 noise level. |

In the accompanying draw1ngs-

FIGURE 1 illustrates, by block representatlon,
‘a portion of a television receiver incorporating a horizon-
tal peaking system for lumihance representative signals,

35 wherein the depth of coring of the peaking signals is
controlled pursuant to the principles of the present
invention; and
' FIGURE 2 illustrates schematically circuits for



-3- 1 |rrpl enenting elenments of the FIGURE 1 system.in accordance with a
particul ar enbodi nent of the present invention. In” FIGURE 1, the output of
a | um nance signal source 11 (e.g., in a color television recelver use, 5
constituted by the |lum nance signal output of the receiver's conb filter)
I's supplied to the input termnal (L) of 3 el ay line 12. Signals appearing

at ternminal imphedlehBengi @lar®ARPRA ivHe HIQUTE OUtPPéréRr ThNAcbldaknek the

delay line 12{h@re suppl.ieqd_as in uIs t ust abl y cored peaking si gni
10 for mer Wt # Pﬁgglﬁ Ut“‘erf(ff qtdé’lq‘aa:q'}‘?r RFSE R 1'%15‘?5"'&8“

t erm nat ed by an i nped@nc& ISUIRE dnt itdld yutpuwthiof) 4 Heumbasacéesighat
“inpedance ofgdhe.def qy i ge. d MIN l&[ﬁ? he_delay line 12
m st er m nat e% 't ocob%gl r(llaa refl qg\ct | ve eo%"h etci e1°§’chj‘F1a el‘ﬁ%ﬁtgsfo t he
peaki ng sPgre@n$biFeEedsbyoihe Jamingmee @dignadd Qurpwanesd shgnakcéivem’ 20

t | L d f
erm nal L' )eomhde Liigesymial suppindel w%ﬂém@v%éﬁﬂﬂﬁé agg a Jof 3 delay

tw ce-del ayed, ance S|g romtermna
by delayllrﬁéﬂ%nigoseﬁlﬁﬁ géuﬁ E&%ﬁ%ﬁg;ﬁ%u%ﬂ?ﬂ&n%}s%+e%@édtheeqmene}s

within the mgﬁeéfeﬂqeaeytner bucvimf teimiTRact (umm C&EUElh@ddéYa#UMHé”‘EQ 25
si gnal conponents, g g eregﬂ_&_ ﬁ:tween@éﬂe respective g s at
terminals L ¥ TUPRLEPEsBSndORUFS F 1SFed| PRRAELNFgSiFpAA

for addi t0onféxrméhelbun nance signal to enhance its horizontal detail.
Peaki ng signal forner 15 fornms a peaking signal corresponding to such a 30
signal difference, subject, however, to renmoval of its close-to-axi's core

to a depth dependent upon the nmagnitude of a coring depth control potential
supplied to its coring control input termnal CC Illustratively, two
versions of the adjustabl cored peaking signal -of mutually opposite 35
phasi ng are devel oped Hstgutbsten@ﬂttH@dpsékmm;:ﬁqy&y Yinerel2 1Suifably

Eﬂﬁ& ngllggogﬁhglgfaﬁgg?gl dhalimpadarice RhHdiaHnaaning ﬁémné OfgEr 15 are.
haracteristic impedance of the delay line, and with the
-output end of the delay line 12 misterminated to obtain
a reflective effect, the signal inputs to the peaking signal
former 15 comprise a once-delayed luminance signal (from
20 terminal L'), and the sum of an undelayed luminance signai
and a twice-delayed luminance signal (from terminal L). |
With the delay imparted by delay line 12 chosen to equal
a half period at a selected frequency within'the'high
frequency portion of the spectrum occupied by luminance .
25 signal components, the difference between the fespective LJ
signals at terminals L and L' corresponds to an appropriate
‘horizontal peaking signal for addition to the luminance
' signal to enhance its horizontal detail. Peaking signal
former 15 forms a peaking signal corresponding to such a
30 signal difference, subject, however, to removal of its
‘close-to-axis core to a depth dependent upon the magnitude
of a corlng depth control potential supplled to its coring
control 1nput terminal CC. Illustratively, two versions
of the adjustebly cored peaking sigrnal of mutually opposite
35 phaeing are de#eloped as outputs of the peaklng sxgnal
former 15. ' | o _
The push-pull cored pecklng signal outputs of
the peaking 31gnal former 15 are supplled as signal inputs



t41 1 to again controlled peaking signal translator 14, which translates
the cored peaking signals with a gain (or attenuation) determ ned by a
gontrol voltage applied to a peaking control term nal PC. The push-pul
outputs pf 5 translator 14 are summed with the push-pull outputs of a

| um nance signal anplifier 13, responsive to The del ayed | um nance signals
atg&er m nal 1', tomnk agsingnadntoobl edrpdskingf signpliskhrpanlsl atetsilans wefica
peaked | um nan 'Q?Qq 0, pplicat] a ' i.nance .si I
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color receiver's matrix C|g uits for conbination with respective

col or - di f f er Bnd&F WIHAFE are summed WLHERGREPUSR-RMPL PREPUEE P & so
applied to the Iumitamfe as bpmaipasspbbpieti 8, 1Bekpbnatiirentbi ¢ hpedelaged
control purposes,... rat | exhibitin passhand of _approximatel y 1
MHz. bandwi dt helcuenh]'fIjlegrﬁegaé a%b%%/aejagf?%qﬁgrr?ﬁ‘i?n%%a%ppr 5%i ﬁa?éﬁ?a@ fereIner 1
anplifier 18 deid \iomm tpusheppbheressonsfofha peaked Luminance siigmall for
falling withinj #g§§ Poaky dekk 9.;uhLgh contro
vol tage pro ortéf%%a, Ioi?’ﬂgt%?rabla?tude 0 f’ﬁ‘tégf}‘é%i \s/é%%icgﬁgﬁeﬁfgs&. Q'Fﬁi_s
control vol tAgermRtEHAT 7 13T hathePe sheeit L opepkedmiyrinaas cos ighe 1
peaki ng signal sirpiyy 68 4 hfredimPsd 2602 48 SuspltetePRERRNIOGhERGRS I N
the anplitude of Sq%d deljvggegbco Q%gti. Ref erence nax be ngde tg,
British Patent % TS ?rég%k) i -hg™tB2LFe, SpaPant MA¥pPR; d84ivared.
Now< 310, 139, fificer eS=mples, %o D8igldprrecebvertist matedxexplrandtisofoaf t he
operation of sych.a elyp: e ' t ysk ng ; | es of
advant ageous_ci rcul rhra?/&f or |irr%f ?ﬁ%ﬁ%%ﬁ?ﬁe&%ﬁ%tﬁggghg%% eqégé%eq%t's 13,
14, 16, 17,138 and 19 (asthelqutens 0f samptifiengld #anadsopeakiligdcse 1ol
there- with). RHsSUBHEue Gf e BYAdAPs eomPiiEDE-PLESEBL 3RcbRUeAL RRaklilg
depth of coring of the peaking signhal outgut of peaking signal forper 157 s
control l ed i n ETFRINEETRIIEShi (T ELBFEIRELURDY | EXBLPLEIBE BePRESHHELOE
and white |im tapprotivemtiedy I agienyandei®th oéntbeeliuaboance fregakdcy
provided by So%ﬁ?%ﬁggoximately-z MHz., amplifier 18 delivers the components

20 of the peaked luminance signal falling within its passband

to a peak detector 19, which develops a control voltage
proportional to the amplitude of the delivéred.components.
This control voltage is applied to terminal PC to control
the magnitude of the peaking signals supplied'to combiner

25 16 in a sense opposing changes in the amplitude of said
delivered components. Reference may be made to British Patent Appln.
2107552 corresponding to U.S. Patent Appln:. Serial No. 310,139, filed
October 9, 1981, for a more detailed explanation of the
operation of such an automatic peaking control system,

30 and examples of advantageous circuitry for implementing
the functions of the elements 13, 14, 16, 17, 18 and 19
(as well as for associating a manual peaking control there-
with).

Pursuant to the principles of the present

35 invention, the depth of cofing of the peaking signal output
of peaking signal former 15 is controlled in accordance
with shifts in the amplitude level between black and white limits of the
low frequency content of the-luminance signals provided by source 1ll.
For this




For this 1 purpose, the coring control input term nal CC of signal
former 15 is rendered responsive to the output of ‘a coring |l evel control
vol tage source 20. As illustrated, the coring |l evel control voltage source
20 conprises a low pass filter 5 21, having its input coupled to receive
the | um nance signal output of source %135 and having its output coupled

via an op ti I I ha22 h t t he
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t he dynanjc 23y ildvimg iﬁsoinpntl ugupépﬂh;ot heqadm’aldhdelmymamctée control

Crnal | npu Pt PaFPRS G SRBRERRLLY HRE BaVAPL A et RSB are
filter 21 subsitmran ampylmabhéslanee&emaptu 2@dr tesd the dedmgrel neetBinabhe .
optional 20 Qel aypsi egfigtdgglggyf Bensk! B}fg‘%%dﬁf%%té@rﬂﬁ# aé’oﬁ*@:?c? ' at ed

vmthlowpassfllter .S 1 NS I Cl ent suc I Nng purt poses,
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si gnal forrrer with contr , coring effected jn accordance with

a particul artTe il Phagk o ’-Fﬂﬁtb?gs@ﬁgef:ﬁ%ﬁﬂ FRCTAASS AN | ERE Lepth
i |l ustratedds rqginy, obhébeagosi BBiEeVolf epR! Ndw \HildA0ri SOt C@utgﬁal oys -
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termnal | afe cppiagd vFaraoptimkmngimapgciotforth2ad dynaneid esardidbians

reSiSt0r1§5éf)é$§ﬁﬂgggépéé, the'overall delay in the control path via
source 20 shguld substantially match the delay of the
once-delayed signal input to signal former 15. Where the
de'ay associated with low pass filter 21 substantlally

| matches the delay lmparted by delay line 12, the optional
20 delay element 22 may be eliminated; where the delay

associated with low pass filter 21 is insufficient for.sﬁch
matching purposes, the needed additional control path delay.
may be provided by delay element 22.

FIGURE 2 illustrates in schematic detail an adjustably cored L~

25 peaking signal former, with control of depth of coring A
effected in accordance with a particular embodiment of
the present invention. The particularly illuscrated
circuitry of the cpring level control voltage source,
employs feedback clamping to ensure a desired positioning

30 of the coring control range.

In FIGURE 2, luminance signal appearing at a
peaking system input terminal I are applied via a
blocking capacitor 24 in series with a resistor 25 to
_ the input
35 |
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1 termnal 'L of delay line 12. Illustratively, the delay line 12 is a

w deband device exhibiting a |inear phase characteristic over the frequency
band occupi ed by the | um nance signals (e.g., extending to 4.0 MHz.), and 5
provides a signal delay of 140 nanosecondsg Jhe input end of delay line 12

I's term nated (e . , through the aid of resistor edance
subst ant i al }y YRR %é%ﬁﬁ%%ﬁn%&#%t#% nﬁ%ﬁ%ﬁ thﬁ% %asngﬁedSﬁPﬁut end
of “the del ay liine (lazt :‘tseramwnaﬂeﬂaﬁd idevicd eéxnmiej:hcy Oa Obiméar aphekkective

10 effect. Th d |
T2 are thus: RS AN I, Nnd WrdGRRIE) MEpd SR p bl CLRY ()1
the sum of an llméﬂm Sma;iaﬁ\c@e-sggnaexmmq wee e4 d@| Myzd) | uahdance
signal at tergRalides B ldd1eracs, 1ot Ve AdtoiespRas! V%ﬁegﬁﬁ%ﬁtlénﬁt

termnals L and, L' _corresponds to an appropriate hori zontal g si gnal

for addition ©F Afda¥ifiifthde gy kArRiaithint® -9t s Horoyght Bhedeidi PLpy

Effect ively beeslistedhias) f:r:ecaiermpédanwr@@aeﬁm@mmﬁ mavt&mﬁaelﬁam mm
oost occurri

ot ert . ChaastBLE Sidedund  héReas  the Pytrd) ‘oid PECERS, deiay

differential |141|mﬁ slatpreedmigr la I )neis rm*qﬁezfmmteﬁn thaobeaihoa sefheative
peaki ng i ggaler el Finfle Whddplednduialy o MEN Iogpsiolpboetls 47 HhiN

i nt erconnec en1tter ectro ref erence
potential (e.g§elag ddm® A3 Rre&hud 1 ectdh emqewdehme%flmlweurrent

source transi ! ai5dﬁ1ﬁE¥ﬁﬁﬁaﬂMﬂ*1fﬁﬁdt€ﬂrr€ﬁe5§ﬁm 4éb. aﬂh@n@é§§ ggectrode
of transistor 45 .,iS connecte he 05|t| al . V, of a bi as

poential suppi¥PiPRnES &9 :ﬁ? & ﬁQﬁf ?%ﬁﬁ $LFNAMpREf i er
40. Signals ftexntievali 1al |Theard fgyerices ﬁetvtéen bttse ﬁéﬁﬁéd&ﬂﬂﬁeOélgnals

transistor, ¢l 41 4ebhd A% 12 Udd &+ RAL Ao AR ol sk -4 0L

transi stor a serles couplimg Tesis hé" c ectrode of
- 35 transi st or h@rizeontiade eakinshasignad tfon raddition veo tthern h@ml(xame) of

an operating Rqueall 3:' %_Hh%!dbe "%Hé %hddizdHEd 1 E‘de@éﬁf I%}?déff’ecﬁ@é‘f stor 34
is returned to ground via co ector-en1tter current source
transi st or 35boosting hlgh frequency luminance components, with the

maximum boost occurring at approximately 3.5 MHz.

20 A differential amplifier 40, accepting signals
from terminals L and L' at its respective differential
inputs, provides a linear amplification channel for such
a peaking signal. Amplifier 40 includes a pair of NPN
transistors 41, 43 with interconnected emitter electrodes

25 returned to a point of reference potential (e.g., ground)

o via the collector—emitter'path of an NPN current source

transistor 45 in eeries with emitter-resistor 46. The base

electrode of transistor 45 is connected to the positive

terminal (+1.2 V.) of a bias potential supply to establish
30 a desired operating current for amplifier 40.

' Signals from terminal L' are supplied to the
base electrode of transistor 41 via the base-emitter path
of an NPN emitter-follower transistor 34 and a series
coupling resistor 36. The collector electrode of

35 transistor 34 is directly connected to the positive terminal
(+Vcc) of an operating potential supply, while the emitter
electrode of transistor 34 is returned to ground via the
collector-emitter path of a current source transistor 35



-7- 1 (withits base tied to +1.2 V. and its emtter grounded via resistor:
35A). Signals fromterminal L are supplied.to the base el ectrode of
transi stor 43 via the base-emtter path of an NPN emtter-follower
transistor 30 and a series 5 coupling resistor. 32. The collector
el ectrode of transistor 30 is directly Sodnécted to the +Vcc supply

tg?(r)lTnga{” aw?'hkeﬁzé%ﬂli]fl@? bhoe eheat {:Q?ﬁlofz tr, aaﬁasm@ 3niitzetregronededo ; -.f
ector-e er a

ground,vi @, the, ¢OLLPLeDeCILf 1 BSLRaL. BooH RMhiBRY' S0 ATt Sk

31A). Wile dtnecbaseneEectmdeapé itirianstisdosd %emn@erthﬁébé\rmﬁw

termnals L, ngsﬁﬁngfc_ Pﬁoﬁﬁﬁeé?%t%@-fqurloﬁ@r‘ QRN diTAEY HPlendl Sdries

addi ti onal wer s shown) may desi rabl y be | nt osed in the
respect i ve scor@epl ingsresisgos ddat e Thige {8 t he

:?Zggftslt \C’)‘r?st iﬁﬁggk&og\ BOSHgt alir%&tu?:] e:rdimam&h ttdﬂa:ktzaswai efipmles of

an perates w t n sistors, 3
introduce a JEGFBEnaL 'aY’géE&att%&n P 5E 4 ﬁgq%des %g%e?rsarﬁfaﬁstoﬁ?s%?elééﬁ hat
t htehmax It hnrumI stesaknedf ter gmanaemmemﬂeawmcazun-asmmeammted
W thin e line g n Q?{' T
col l ector el eSP%ESE‘% %?L"f?%n%rls ors and ar e ﬁr rﬁ< téfﬁ?ﬁgﬁ\%
term nal ao asndpaétst emg txBrpgrovacad SR ELIhE S pHA ) ve TR (not

shown) whi ch gifeégaﬁgﬂngﬁtﬁgﬁso‘é&@tﬁl@s&éﬁéﬁ tHvedtp| thé SFesPedlive
subsequent|ly describ respectlve col | fqF:)tor curre€?€}]of transistors

41 and 43 var yerninadsr &an'é'e /6h thso [BRERFSRT St the peaki ng)
signals. 30 trans:_stoAsdef engnt Iaﬂd;a:rminaﬂl ambftemetellower si g:matssh&mm)

t ermnals L and LIPF&’-FP&? v pectlve dlﬂf dﬁe_la_f &l d gé@ivgeggﬁ? %

i nput stage ofaY non T near

channel farsthe paavare slh@qaknpe&miqe‘s araiented westhe p%a¢$P@¢tle 35
transi stors S%Ie 53 _w,th interconnected emtter electrodes returned to

ground via th «’%'Ilflgéfor emtter path of an
A resistor 38 interconnects the base electrodes

of transistors 41, 43, and cooperates with the coupling
resistors 36, 32 to introduce a degree of attenuation of

20 the input signals that ensures that the maximum signal
difference between base potentials is accommodated within
the linear signai handling“range of amplifier 40. The
respective collector electrodes of transistors 41 and 43
are linked to the positive terminal of an operating

O

256 potential supply by respective loads (not shown) which
are shared_by the outputs of a limiting amplifier to be
subsequently_described. The respectivé collector currents
of transistors 41 and 43 vary in accordance with
oppositely phased versions of the peaking signals. _

30 A differential amplifier 50, accepting signals
from terminals L and L' at its respective differential
inputs, serves as the input stage of a limiting amplifier
providing a non-linear ampllflcatlon channel for the
peaking SLgnal. Amplifier 50 includes a pair of 'NPN

35 transistors 51, 53 with interconnected emitter electrodes
returned to ground via the éolléctor-emitter path of an
NPN current source transistor 55. Signals from terminal L',
'appearing at the oﬁtput of emitter-folloﬁer transistor 34,



L ]

NPN current *source transistor 55. Signals fromternminal L', appearing at
the output of emtter-follower transistar 34, -8- 1 are supplied to the
base el ectrode of transistor 51 via a-series coupling resistor 37. Signals
-fromtermnal L, appearing at the output of emtter-follower transistor 30,
are supplied to the base electrode of trandistor 53 via 5 a series coupling

resi % or 331h/°afesslsﬁimlié@ i@temémtélé&'&%@%e%ﬂfﬁéﬁ@ﬂ?ﬁoﬁ‘[( si][éﬂﬁi stors
51 nd 53. The i {_Si cattepuation provi Y, net wor k. o

resistors 37, %g%e$s%]sﬁ%apng$%%t%ft%ﬂhat?b%%?‘%v A brriRali hear
anplifier net\@pReggng 3Bt @9 outplperfi emittlerﬁﬁalhmmeﬁowagsas?em BQ,
bet bases : i My aSd | r W) 50.

et ween dre e ddI%ed | RS o O sbenchh 4 10t @Pgﬁsfst%gg%?ybfé

The col l ector el ectrodes of transistors 3 are 1 ndrvi
connect ed b§ reFREIGVSIRILIBTRIHFEOY 533 503 ¥esiskopod? t interconneats

(+4. 0I V. % of hauheopﬁrs?é iéllgadfr_dﬁéﬁl?f a&réwpéd YorPPPSite! %(:?]Phafﬁg Pﬁaﬁt 'tnlg 4
signals (wth paxinum.excursions cli appear across the respective_|oa
resistors 57 agrh%x@aﬁ ‘?‘bﬁ%‘?ﬁ?’hﬁ’%‘ﬁgﬁfﬁ% et?XPG%,‘e s%?W?ﬂ‘a%gtﬁ%sb%F‘bﬁﬁ 3T age
of the limtirdp,afd iifs dressdhmmVile ra;:ﬁenﬂakﬁor?(pm{rimédlgapftmélelm@&i'gg
si gnal s, inclgggﬁ- el T NSt 6 1t h.interconnecte

el ectrodes conn _ctlzfd&?Q Iﬁ?ew co I{a:{:eta'o?jsz‘l g'{: rbgﬁa@%gpgﬁ%# eHte s@?ﬁt’&um

transi st or 185 signalefwing hetwesodasgs tharicred @ i bineamrsitgnab ground

via the base- gjiiidi8mPaHdhdd SpIldn@Pili £2eS8g ce transistor 55. The base
el ectrode of transistorﬁﬁ%ﬁs directly connected to the collector electrode

of  transistor 51 of the lﬁp¥ﬁ%ﬁﬁ2rVﬁﬁQQF€9ﬁ?§n8§a%ﬂ%&ﬁ#iﬁ&?%ﬁ5¥r%ﬂéistor
63\s di rect | 5 3caneedined viduald yC ddmaicted 188 iRt i ¥4 A S t8s B dfs t he
I nput st age. he col.. ector_ el e.ctrod(sﬂ(?f t‘%;strm tor 61 is

‘ans

directly conngt%t7éd 0 e B BRRATYS REMHRA b AP APYRELING
| i near anplff Pportent igdatsuprd ysumappasdl tedgt @hased geakinfg tsigs kd otwith
g][‘d 61 form anEesathmd @EWRS I ¥1 igdA N agdddh 'ac%é;qj.ﬂequspe%@ﬂé ode
load resistors 57 and 59. o
Differential amplifiexr 60, serving as the output
stage of the limiting amplifier and providing further
20 clipping of the peaking signals, includes a pair of NPN
transistors 61l and 63 with interconnected electrodes
connected to the collector electrode of a current source
transistor 65. The emitter electrode of transistor 65
is returned to ground via the base-emitter path of current
L{f 25 source transistor 55. The base electrode of transistor 61
' is directly connected to the collector electrode of
. transistor 51 of the input stage, while the base electrode
of transistor 63 is directly connected to the collector
electrode of transistor 53 of the input stage.
30 The collector electrode of transistor 61 is
directly connected to the collector electrode of transistor
41 of the linear amplifier so that the summed collector
currents of transistors 41 and 61 form a cored peaking
signal current (Ip'). The collector electrode of
35 transistor 63 is directly connected to the collector
electrode of transistor 43 of the linear amplifier so that
the summed collector currents of transistors 43 and 63 form
a cored peaking signal current Ip (an oppositely phased
version of ip').



35 transistor 63 is directly connected to the collector electrode of
transistor 43 of the linear anplifier so that the summed col | ector currents
of transistors 43 and 63 forma cored peaking signal current Ip (an
oppositely phased version of Ip'). -9- Aresistor 66 is connected
bet ween the positive terninal (+3.2 V.} of =a bias potential supply and the

anode of a diode 67, e cat nnect e -
anode of & second d|od gﬁ cg%hgg %gnh%c%ebde %% %' ?%%;%é##mwtéd
to ground, sbethanalhé+pa2rveﬂ gfodebia?, pe&eaﬁeaﬂoﬁmmnimmamébdﬂby the bias
potential supply. JBe,289d8.06771 ede égth%d@ becuhﬁc@p&rgeel%éa§ he base

el ectrode of “current source transistor 65, he vol t age appeari ng

across the dreeeephed %0 the, 2p8fe; Qfaﬁplsieéﬂ’“éctdd@éiec 98 -serihg 15A ¥ Rsed

?ﬁSE- gm 5t €6 £ ??i@éeotscﬂér amke&emyclelohhtaamalt &S gourid, 9 Lﬂé{ﬁmrehén ?s
eir base-enmtter nction cal | ector ctro t

transi stor 782+% 3# &?éﬁscgzn g?earﬁo PREAS g 185 %fFﬁag' Qﬁa{fgn;?stor

55. The eni tpetenttalr sdppdf .t r Zhei ahode7 o1 dididecd? i oty t o ground,

dsposing tNeafRLEEChOks emat Lgﬁepgﬂﬁ%&o&@s&ob&fm Yflrcle Hdfbldgod

shunt with t SE-€ém nput stage's current source
transi stor 565,280 that the Kpéﬁﬁgﬁga@@#FFGPQVGFF§G§|ﬁhﬁ1 doderinmlr CC i s

connect edltot 0(34716 pase;is! sa%mea eEreele%Hee@etrtlernfyold;@wséd asdest or 75
(having its col [ector e| ec

rode directly connected to +Vce. su :
termnal ). TPRLERPY(BREBEOf GUETEPY F&&Fﬁ &raf’@ﬁsémd:ogn % \ﬁ‘gpr esi stor
73 25 to therpeward! piasodhedk basa&emhmteilgummtﬂams:he anode of a di ode

72. The cathode of digde 7 ect| [ k/
diode 72 directly in sﬁgﬁt §}?%CQHE %ge%t% %%f%&e% é#(%éﬁk &¥SF?Zh2?stor
71. A posititeansishgrcdit el divecidy sopnestedo ttOerhhmaha-’&: geqirade
coring | ejeel o 0pLARL 1 UeLEAGS, SOWHEE ok eRane1dck Adie A rth Pl sddansy St or

71 to vary t e conductance of it
is directly connected to ground, disposing the collector-

emitter path of control transistor 71 directly in shunt with
the base-emitter nath of the input stage's current source
transistor S5S5S.

20 : A coring control voltage input terminal CC is
connected to the base electrode of an NPN emitter-follower
‘transistor 75 (having its collector electrode directly
connected to the +Vcc supply'termihal). The emitter
electrode of transistor 75 is connected via resistor 73

25" to the base electrode of transistor 71, and to the anode ':;;
of a diode 72. The cathode of diode 72 is directly
connected to ground, disposing diode 72 directly in shunt
with the base-emitter path of control transistor 71. A
positive coring control voltage applied to terminal CC

30 (from coring level control voltage source 20) controls the
biasing of transistor 71 to vary the conductance of its
collector-emitter path. The variable coring control voltage
at terminal CC is also applied to the base electrode of a
PNP control transistor 69. The emitter electrode of

35 control transistor 69 is directly connected to the base
electrode of current source transistor 65 . The collector
electrode of control transistor 69 is directly connected to
ground, thus disposing the emitter-collector path of



collector-emtter path. The variable coring control voltage at termnal CC
is also applied to the base el ectrode of a PNP control transistor 69. The

enitter electrode of 35 control transistor 69 is directly connected to the
base el ectrode of current source transistofg65 . The collector el ectrode of

control transistor 69 is directly connected to ground, thus dis 05|n t he
en)tter-coﬂleE?%?sbﬁFﬂroﬁg in sﬂ?“ With fhe 9T B I conmectpdndinge
seMal |y conngaiededi,0€6 .pai r 67, 68. Over a substantial portion of the

range of varia- tions o e_c Qntrol Lorenti er m nal
CC, 5 the base-enitter Eutrelgtlo gég ??%ﬁ ﬁ%aﬁggsf%?g%9° sVREV8Fse
bi ased. Undert&ema @ﬁrcbnscameag qnnﬁnqhtmn‘éﬁ%lai(npplﬁédand hasmbnal CC,
effect on th &5L0Bm e 3 | S
Th o manned aSiE nasr ongeste JRACEIAA ofF WHA N dditdor b 1BESE 69
transi stor 65.% oF@EeES@oPiageddi vi HM%GFHrﬂiﬁﬁﬂmﬁtinc%%nbtnamsDator 64)

the base- erri {{§rce! S£8f ahBaRgsSt eectiod Nind Wpeplt 564 ope dfgen tLer
pat h of the NPN cont{)gg transi st qQr ﬁ@@{o uce di vi si on of ﬁe bi as
S

vol t age appea®9igstR cPHéngeFP€§“16bn Y QEE%P%# igga MARREYhe

di vi si on rat i as depeaciea¢d upomed hetebyndeelance of transistor 71. Wen the
shunti ng iﬁpedance presented by transistor 71 decreases (due to an 20

i ncrease it the positive coring control voltage), the base- emtter voltage
(Vbe) of current source transistor 55 decreases, acconpanied by a

| t i t -enitt It
5?2‘35?2?&6‘{%,'U@;ﬁafﬁﬁéﬁﬁ?ﬁ%&%&%@&%@éﬁf%ﬂi‘ Eff 4R SRS a5
i hef eases (dueoltageddivedes wmthh@hpogaﬁahieinaaqpxnﬁtan ab| (@gedhet he
Vbe of transigiof_ ééltg&egﬁfaﬁ o2C ¢RI AL DB R GHP Ofgr?éy cSPLLEASE- Of

t he Vbe of transistor consequence of a varlatlon t he corlng

control vaPt RELtEeX B3tANCFnERedNEN sonsr dohAanfiRtay Bor vie PROdNEE i
t he operati ngaiwisesh Sodf tHef beasnivbalcage appearing across the series-

connected diodes 67, 68, with the division ratio dependent
upon the conductance of transistor 71. When the shunting
impedance presented by transistor 71 decreases (due to an
20 increase in the positive coring control voltage), the base-
emitter voltage (Vpe) of current source transistor 55
decreases, accompanied by a complementary increase of the
base-emitter voltage of current source transistor 65.
"When the Shunting impedance presented by transistor 71
25 increases (due to a decrease in the positive coring control
voltage), the Vpe of transistor 55 increases, accompanied by
- a complementary decrease of the Vpo of transistor 65.
The consequence of a variation of the coring
control voltage is thus an introduction of complementary
30 variations in the operating currents of differential
amplifiers 50 and 60, and, hence, complementary variations
of the respective gains of the two cascaded stages of the
limiting amplifier. Variations of the DC impedance
presented by the NPN control transistor 71 have a
35 negligible effect on the bias voltage appearing across
diodes 67,68. Thus, tne overall gain of the limiting amplifier,
proportional to the product of the magnitudes of the respec-
tive stage's operating current, remains substantially



anplifiers 50 and 60, and, hence, conplenentary variations of the
respective gains of the two cascaded st.ages of the limting anplifier. -

Vari ations of the DC i npedance presented by the NPN control transistor 71
have a 35 negligible effect on the bias yoiiage appearing across di odes
67,68. Thus, tne overall gain of the limting anplifier, proportional to
the productl orndhstrERe o this 4#&F¥b§$§é°ntP@egéﬂ&g@e§w@ﬁ@r5ﬁﬁﬁfc*’v° =
current, remagfagadbsisartaraldd. For liccui:aw}db&'t ebReegdS thiQ Undiddutd on'=
of gain between resg‘ ctiv fg Stﬁ%gﬁ%- I s varied For curacy of corl_ng_“thls
undi st ur bed nBYEPES Vet S]gagf'arf“'r’ s18efet0SPh atthtggéalgﬁsmﬁp‘t e
respective nOﬁebpaeaﬁv&nddnﬂﬁxnearwﬁmd|bﬁnean ahpli€licaarionS chdrai«eln iatdy
i denti cal ri (caused. by a decrease in coring
control\mﬂﬁa§§§gF%3%%&ﬂﬁ2ué§§é¥%nl Stage (50) gain results in a clipping
by the output stage (60A gadn idistoihutiont hbanges (cansedhby rediemeade
coring |evel Oc | QR e

i ncrease in cox}l ngg?:'o%{ r%gn\ﬁr %E%é Eg‘g%egggggﬁ;%%u 1“3 e_&a%/ 6, (50)

i ncreases t hegadni FgsudEs lnl't?e @b@qurnﬁbebyuttnetpmaa@th) that

transistor 69ikSc§8akrned ithd @tﬁ‘d éﬁdteﬁuﬁoibaﬁcﬁgmt'h@ JRLieRY 'lfgvel.
variation ranggnégFg;§OC|ated Wt n ni mym co eve S exp ai ned

for exanpll®, W Pd Sl E’r"{'ﬁ’f’i"bﬁl?§1§ ? PHO@R entitled
"Adj ust abl e centpeasier dw Coriheredrrybt eoltageat thae a@pmsa.mtmﬂutzo

term nal suff.iciently close to und,potential, the biasing of
t he base- en1t?£? FuﬁéﬁFbﬁd%rqgﬁgix) ?o?gfgﬁﬁsig Y8 shifts to a forward’

direction. For t er m natheCEopotentomried byl tie BN cORtmmdt bfapsigicr. 69 iss, W/

transistor {E%QS'%EI?;[ CQ&I?‘&%t Y oP{kQ; k8 t:tot?{ g&&%klﬁcvggiﬂbﬁaé Del ow

25 apprOX|naté¥§ he con uctlon si st or suf I'ci ent
to drive dif r essockatedevithaahisiows cosing levet o ag ewilained, sEon eNgrrlige in

limting. anpl Ig‘rae{s@ra»gt;dﬂ hﬁpﬂ&hmqehshmgocar rRE 26539n78dbhe adj ustable

corin CIrCUIt | S, rovided with a zero corin Ievel for one
9 t:.tle lyd ustable coring circuit®". 9

When the potential at the coring control
20 terminal CC falls sufficiently close to ground potential,
‘the biasing of the base-emitter junction of PNP control
transistor shifts to a forward direction. For terminal CC
potentials below approximately +0.7 volts, transistor 69
is rendered conducting, and for terminal CC potentials below
25 approximately +0.5 volts, the conduction by transistor 69 .;;
is sufficient to drive current source transistors 55, 71
- into cutoff, disabling the limiting amplifier and fully
extinguishing coring action. The adjustable coring circuit
is thereby provided with a zero coring level for one
30 extreme of the coring level control range.

Attention is now directed to the circuitry
illustratively shown in FIGURE 2 for implementation of the
function of the coring level contrq} voltage source 20 in
a practical application of the principles of the present

35 - invention. The input to the coring level control voltage
source 20 of FIGURE 2 comprises luminance signals which
illustratively appear at the peaking system input termina1 I
with such a polarity that the (blacker-than-black)

-



)
30 extrene-of the coring |evel control range. Attention is now directed to
the circuitry illustratively shown in FIGURE 2 for inplenentation of the
Jfunction of the coring level control voltage source 20 in a practical
application of the principles of the present 35 invention. The input to the
coring |l evel control voltage source 20 of 18 ourE 2 conprises | um nance
si.gnal s mhuchdefleetianlsghghappéaingtpﬁmSepeehbageaysteﬁbkabﬂtekeéﬁhnah

with such a 09 REALY 0o LOE (Bhack8lahURy BEBR Lerninal 2y abelfbETqR0""

synchroni zi ng e cofnponen ereo hegat
Si gnal s fron1Y€4nth%IS¢ra?é epRbinatien 9ﬁeasb19931oennapapn@nroﬁlaand

bl ocki ng capagi£85i8doAngl2 axb €gh SHPR §3aﬁ91§EoNPN3tEéBShﬁ§Q&f§éaE§6n
anplificatio acitor 81 _and resistaqr cou in the

n
order name@, 5@?ﬁ£@$'té+ﬁ?n%?9?° Tt B 5ﬁ§er€FéEFPBd§20F°FP&ﬁ§vsﬂBrtQS
The enmtter ebpdér onsmed, tbhetweéshoteB@inalr et ahactdhdi bask! glketrgbaends

while th lle de,of t t 83_i t

ot stof s Sr RSt REAE S O TRRl 0ERERE! e rode PR RERRR EEBTASICZE, o
89 directly srnmusnemedtnamﬁkwntoeqrpanﬂ ovhilenthet oolB8ctbecdbackrbdevween
the col l ector,a ”Er&@éféﬁ&fcéﬁ°9§5c8$nééééé'?iQr 8§oé§ ng! §9854at8

bridged-T fllter net wor resistors connect ed
in ser|e5195'%Rﬁv@EﬁF%%&@BcE@F%%@b?laﬁﬂPBéXetEFEéﬂﬁédégcca cApxesistogs

connected i n ghitdireét ﬁ@éleﬁecsé@ené;hw{aeef pa€Ri 8E0ELaR8is86r e@d a
capaci tor 87 connected ound and. t nction of %he se

di sposed resistors 85, ?F%ﬁ%?s?%? @@ifﬁﬁF?BrﬁPﬂg g4SPe8 ESEEXQSS
chanpi ng actldﬁltfﬁﬁsissoen$3tbs previdedevilar acbkydgedn®cEdliter hbework

coll ector ol egtiode of 2"BLIIYLPOLLLP0OLSL0% s 83na 00 EAnGRLLECKA! geris

el ectrode dlrec to t UNCtT on™ of "Capaci
82. The séﬁld@etﬂ#ﬂnrﬁﬁi@wﬂ@#leptﬂﬂra@# basesebectogdes3 Ascapaastosdsss

bet ween gr oundh k£ iYCEhhRE Wy {eh EﬂefgéﬂlésVEBﬁaEgﬁaéwhdSE rwghgbors

devel ops a reference DC potential at $unct|on of resistors 91, 93 for

direct appli@Ri dtftAnd a capacitor 87 connected between ground and the
junction of the serially disposed resistors 85, 86.

A PNP transistor 90, performing a feedback

20 clamping action, has its emitter electrode directly.connecuﬁ
to the collector electrode of amplifying transistor 83, and
its collector electrode directly connected to the
junction of capacitor 81 and resistor 82. The series
.combination of a pair of resistors 91, 93 is connected

25 between ground and the +Vcc terminal to form a voltage
divider, which develops a reference DC potential at the
junction of resistors 91, 93 for direct application to
the base electrode of the clamping transistor 90.

The described circuitry forms an inverting

30 signal translator for the input luminance signals which
exhibits a low pass frequency response characteristic and
provides a signal delay appropriate for substantial matching
with the delay imparted by delay line 12. For an
illustrative set of circuit parameters (set forth in a

35 listing below), the high frequency roll-off of the
frequency response characteristic is desirably gradual
with the cutoff frequency (-3db. point on the character-
istic) falling at approximately 1.05 MHz.



the base el ectrode of the clanping transistor 90. The described circuitry
forms an inverting 30 signal translator. for the input |umnance signals

whi ch exhibits a | ow pass frequency response characteristic and provi des a

. signal delay appropriate for substanti al ching with the delay inparted

by delay line 12. For an illustrative sé€t CTircuit paraneters (set forth
ina 35 i ﬁii ng bel ow), ﬁxh&:(js*'éﬁtigcfreq:bmmye r@iéclﬁééeafclheuﬁ.t?gueacy
response characteristjic is desi.r ar i t o] r C g
(-3db. point 3ﬁqﬁﬁ?(ﬁﬁﬂ%ﬂﬁgﬁqlﬁéﬁi%% *aq#gﬁﬁgg%hsp%?gﬁg%a%%F?siggggwﬁme

- 13 - I n opevatriations € AIGAwswd at ricefrmiyal ok, sbhatemag, beapacitor 81

i solates the gignaloldfns) ady dAARpYe) ISFi 90gnel Bhihgvabiakehehiisnal |,
that may be a consequence, for exanple, of signal sw ng_adjustnments 5

ef fect ed .i n6 t BELEGHECe IF Yhmhi LYnbpRinarcy $4G8828 (BFediserssed the
QforenfntiOgegpQ@PﬁmmﬂyJﬂﬁﬂﬂﬁﬁ1dEﬁﬁ%%fﬁf&?ﬁﬁ@?é@pén§&g§fﬂﬁfihﬁrbaﬂe&&IiOn
is perforne .anpi,ng .t ransi st or, ic s_periodic rLven into
conducti on duéﬁ&‘é’%&‘%ﬂl ‘ser}‘ag}géeaﬁ%%%%%%nq'h%c%ﬁﬁggésoﬁefgc’ﬁg‘ﬁgc' or 81.s
subj ect to a rcdathpisigradanbistor t9®sewhbimbulsi perpediocddlyhdr ivenddnto

cl anp sync pul S, ,Of ' r u ROt ert.L.a r g.ned

by the refereﬁ%&d%ﬁé%ﬂ g%v%%@%%a%@?%é@%ﬁ%‘éea?m dg?‘%ggf‘gg%’%( ok
slightly ol0secapaciten &) isTHrubiset ckrea poeadingrment| §usdnsc-e@sso t hat

t he tra“S'at@%dﬂ&daaidﬂﬁﬁaﬁiéﬂs(@ﬁaéeﬁahagltSIaléﬁpe§9aedpuus@e?egm%e_to a
bl ack | evel input 1ntroduces a desired corin degth &e.g., 6% . .lThe &g n of
the signal tr&istRotransfaior AHRPD AR PAEeBtsRlt # tPé'g‘i’%’FQn(]?é’ Qe
of reSiStFr-8%5@@iéﬁ$éfpﬁ?éﬁfiéﬁf&Ektﬁfpsdabpethalve$ta§erd&¥iﬂ@m8985 ad
86, is selecte o t.hat the ick-t 0- wWhi | gn .n .t I |_at or
out put potenti(é'ln ts% %%ﬂoéﬁ%%ﬁcé#%ﬁgkfﬂéiﬂeg#Pég%Sgﬁ%gng S%Fﬁgﬁﬁgpth
vari ati ons1s| lilsusterlsdtesi \so ttimtyatine seranslahorsovtptitt pateatiado (@dr i ng

I?vel i's reachednfifHaPTNid&rd RYSLE PEYPOLpdAskOL80al BEakRi 1&vel input
. introduces a desired coring depth (e.g., 6%). The gain of
the signal translator, as determined by the ratio of the
resistance value of resistor 82 and the sum of the
20 resistance values of resistors 85 and 86, is selected so
that the black~to-white signal swing for the translator
output potential at terminal CC provides the desired gamut
of coring depth variations. Illustratively, the gain
selection is such that a zero coring level is reached for
25 white levels beyond 70 to 80 IRE units.
| | An illustrative set of values for circuit
parameters of the FIGURE 2 system is, as follows:
Resistor 25 . . « <« +« =+ =+ - 680 ohms
Resistors 32, 36 . . + .+ « o 2.4 kilohms
30 Resistors 33, 37 . . « « .+ o+ 470 ohms
Resistor 38 . . . .+« + =« =« =+ 1000 ohms
Resistor 39 « .. « « « « o o 4.7 kilohms
Resistors 57, 59, 46 . . . . . 500 ohms
Resistor 66 . -« .« « .+ +« =« o+ 13.3 kilohms

35 Resistor 73 . . . « « =« =« . 25 kilohms
Potential (+Vee) . . . . . . 11.2 volts
Capacitor 24 e o « o e« « o 1 microfarad

Capacitor 81 e« ¢ o o + e« o« 33 microfarads

s



"Anillustrative set of values for circuit paranmeters of the FIGURE 2 system

is, as’follows: Resistor 25 . ) ) . . 680 ohns Resistors 32, 36
. . 2.4 kilohns 30 ReS| stors 33, 37 . ) ) . 470
ohms ReS|stor 38 . . . . 40D ehns ReS|stor 39 )

4.7 1<||ohnsR£e%€%‘o{<sq m;ﬁg‘s $n e SO PR Re-5|sto'r 66

ZMllohms Pot ent iRESYSHR%S 85 35 N I voItS.Calpal:ohms 24

. . 1 m wediareek Gapacitor 81, ., ... % rof ar ads
- 14 - Rem%t Qr% 82,.31A, 358 .. . 2 k 1'0?1ms es| Stors 85, 86
| . % 8% Resistor 84+ <+ <+ -« 3.3 kilohms 1. g

k| I ohm; Ress stor Fesistor 91 .. .. .. .. .. 3 3 kl Iphngs l5.1.lohms Resi stor 91

. Resist ohms ReS|stor 93 . . 8.2
ki l ohms CapaC| t or 8751's ot 193 ot 22 pt cof ar& ’@ajp%ll?ﬂ‘? or 88 .
. CepagiideraBdds 10 5 20 25 30 35 . -25- -pilcofirddd 1. In

an |mage rep'roductja@aci)g%tre@g ncluding a source of Iur’igﬁﬁg féxg{@
representative of variatiors of t’he T umi nance of an i mag ween bl ack and

white 5 extrenmes; a dynamc coring circuit conprising:

10

15

20

25
/

30

35



nmeans coupled to said source, for developing a cored version of a signal
representative of the high frequency content of said | um nance signals;

sai d devel opi ng neans having a coring level control 10 voltage input with
the depth of coring effected by said cored version devel opi hg neans
dependent upon the level of a coring_Jevel control voltage applied to said

i nput; and neans, responsive to said IUm nance si'gnals, 15 for devel opi ng,™ ,1
sai d coriing $VBES control vol tage; said control voltage devel opi ng means '

conprising a |low pass filtgf £oupled to. SR8, SOUSE sy Sl trRARELdgor appl yi ng
t he out put of said | ow pass fllter 0 said input Wlt¥‘| such_a sense as to

i ncrease thet o‘%fﬁ-t‘ff:%fo%o]r'-i'ﬁ’g" Fih SLEM T ‘6?912@5“%%1? ol THW pagaridiieis
output in thee Nr%lklndﬁir%ﬂ¢é)rbﬁnéhtﬂnﬂ9@rl@@6@eéﬁleom had GIt&g With a
shift of_said | ow ass félter out ite direction. 2. A system

in
accordi iy t &Y s © Stlng c”cuﬁg LTVt si on corresponds
to the difference bet wesana ¢oumbed ytd remisd adedraes sfan déveabopliing gh

frequency Contaled SREESEN 2‘?*. v i%%,n;if st St Ak e Sl

frequency cont represent I Ng maxIi num excur si on- cl i pped.
30 3. In afirdquengBrrenenv et ma:xchdlwm@%ﬁwﬂs Vi deo signals

representative of varigdipnfew1dpen uﬁ@m@qea@in@nalmgn@eia\e@ﬁ &b ek Bnd

white extrenes; a dynam cal| contr ri zontal akin stem
conpri si¥y: tage "1nput il rfg?BW/e é)oc%%’r’&i;\ﬁ %CE?an%\}/ssa‘f%r

form ng an axbnai alﬁrysmrt ei:b\kmro;zmﬁ aﬁeaaaldmmdgnalumﬁ pttie baxvell formng
nmeans hav- cor. e u ' { ep f. c |ng of |
sai d hor| zon a oJ:.rp [ neg‘yegji g%oarf%{o]'t %se%ee\rll\éoéﬁht %%oﬁo t%emgo]t e[?"g -/
appeari ng atanshi d control I nput: a Iow pass filter coupled to said sour ce

of video signals, weamsaasesma@smnw Sfi AR hMWePaSSgddld er, for
alter1ngﬁghe potentlal at said control input in such a manner that a

vari ati qugﬂqquﬁqu@% $33d foring level control voltage; said

control voltage developing means comprising a low pass

filter coupled to said source, and means for applying the

'output of said low pass filter to said input with such

a sense as to increase the depth of coring with a shift of
20+ said low pass filter output in the black direction and to

decrease the depth of coring with a shift of said low pass

filter output in the white direction.

2. A system according to claim 1 wherein

C

25 said cored version corresponds to the
difference between a linearly translated version of said
high frequency content representative signal and a version
of said high frequency content representative signal
having maximum excursion clipped.

30
3. In a television receiver, including a source
of video signals representative of variations of the luminance
of an image between black and white extremes: a dynamically
controlled horizontal peaking systém comprising: |
35 means, responsive to said video signals for forming an

adjustably cored horizontal peaking signal output, said forming means hav-
ing a coring level control input, with the depth of coring of said

AR



output of a black-to-white sense effects a decrease of said depth of coring
whereas a variation of said |ow pass fi.lter 10 output of a white-to-black
sense effects an increase of said Hepth_qé coring; and neans for combi ning
sai d adjustably cored horizontal peaking qgﬁal output with video signals
from sai d. sonsce-tktaldeyakiap sigpebledpht F:paeet Sipghadne ddtahtialApposatibng i n
accordance m&g@ﬂg&ankgjmq§6 j.n said form ng neans conprises: a delay line
hévfng an i nput “en ‘%oudle [0 20 receive video signals from said source
and term nated in an2 hpedasedistarsrawlicdl 1o satd chirng phevidharzigra¥isstic
i npedance of said delay line, and having a m sterm nated output end; means,
- coupled to said input and output ends, for 25 linearly anmplifying the
di fference between si gi&RSSappEEEAF B2 s@ ¢ IHPANERIHY Dut R4S ekefé BRS8ai d
delay |line; gngdterli fbki Agcamihngl ittle pMENtaR] @t HLAd MBkePed gyt

ends, for nonlinearly anplifying.said signal differe - said |i I n
anplifier coﬁﬁngFﬁggaf“gBBPﬁit?’%%d IPRE: ’1’°f’§/ﬂ‘é} s?c“%éso‘f PRI c .?e%i th
t he di stri bupubpuef ofaanbhacketo-sdiitesiszyse Bffjeetis t detrteds®nof Nsaid
accordance wyth. ihe.p nti_a N . i d trol.termnal . 5. An
| mage repr o\c,i\%%?tl:%nggyg%’ghhgu%’g%%%%%alal 3’ %&a}g%e%g]n{)aeﬁdorlemﬂe%%ﬁ bé’dl WEh
ref erencet® cowtguteof arwhéte~gomblackasense effects an increase of
said depth of coring; and

means for combining said adjustably cored
horizontal peaking signal outputc with video sigrals from

said source to develop a peaked luminance signal.
15

4 Apparatus in accordance with claim 3 wherein
said forming means comprises: _
a delay line having an input end coupled to
20 receive video signals from said source and terminated in an
impedance substantially matching the characteristic _ |
impedance of said delay line, and having a misterminated
output end;
means, coupled to said input and output ends, for
_ 25 linearly amplifying the difference between signals appearing
o/ at said input and output ends of said delay line; and
a limiting amplifier, coupled to said input and
output ends, for nonlinearly amplifying said signal
difference; said limiting amplifier comprising a plurality
30 of amplifying stages in cascade, with the distribution of
gain between said stages subject to variation in accordance

with the potential appearing at said control terminal.

5. An image reproduction system substantially

35 i
as hereinbefore described with reference to Figure 1 or to

Figures 1 and 2,

* [ L M s *



